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ABSTRACT
Vacuum packaging represents an alternative way of providing
fresh beef to consumers rather than the more traditional packaging
(clear plastic wrap around the product and a styrofoam tray) used
in grocery stores. Several advantages of vacuum packaging accrue
to suppliers of fresh beef, including retailers, as well as to con-
sumers; however, the airtight seal prevents the beef from turning
the familiar bright red color that indicates good quality to con-
sumers accustomed to purchasing beef in traditional packaging.
Instead, vacuum-packed fresh beef has a brown-red color.
Consequently, shoppers are confronted with an information gap
between the appearance of this newer product and its quality.
A supermarket chain in the Knoxville, Tennessee, area carried
selected cuts of vacuum-packed fresh beef along with cuts
packaged in the traditional trays. Weekly scan data and news-
paper advertising records covering the weeks ending May 14, 1988,
through December 29, 1990, were used to analyze consumer pur-
chases of tray-packed versus vacuum-packed cuts. Descriptive
statistics, time-series graphs, correlations, and regression analyses
were used to evaluate consumer acceptance of the new form of
packaging. The results indicate few cross-price and advertising
effects. Own-advertising had positive effects on tray and vacuum
sales. The low number of significant own- and cross-price effects
suggests cut loyalty. No evidence was found to suggest that con-
sumers bridged the information gap, tried vacuum-packed fresh
beef, or encouraged others to try it. An effective generic promotion
program seems essential if consumers are to accept vacuum-packed
fresh beef.
vi
fresh beef. Vacuum-packed fresh beef is cut
into retail portions at the packing plant and
wrapped in airtight vacuum packages. These
display-case-ready packages then enter the
food distribution system.
Several advantages stem from the vacuum
packaging process vis-a-vis tray packaging.
The transfer of meat cutting to a more central
location can introduce efficiencies with re-
spect to labor and to the use of equipment at
the packing plant. Retail outlets can also
lower their labor requirements through de-
creased need for meat cutters and greater
ease in handling. The likelihood of spoilage
and contamination is also reduced significantly
because of the airtight seal. A longer shelf life
helps to reduce product loss.
Advantages accrue directly to the con-
sumer as well. There is no need to rewrap the
product at home. Vacuum-packed fresh beef
can be stored in the refrigerator with a shelf
life comparable to frozen tray-packed beef.
Not having to thaw the package reduces the
consumer's time for preparing a meal. In
effect, vacuum packaging keeps fresh beef
more as a convenience food, as opposed to
frozen tray packaging. Finally, both sides of
the vacuum-packed product are visible to the
shopper, which aids in the decision regarding
which item to buy.
The major problem with vacuum-packed
fresh beef is its color, which is a brownish red
because of the airtight seal (Lynch, Kastner,
and Kropf 1986; Hoffman et al. 1990; Pelzer
et al. 1990). Once the seal is broken, vacuum-
packed fresh beef turns to the familiar bright
red color that traditionally indicates freshness
and quality. Consequently, an information gap
The Impact of Packaging Information on Consumers:
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Introduction
Food consumption patterns have changed
significantly in recent decades. For example,
beef consumption was 82.0 pounds per capita
in 1968, reached a peak of 94.3 pounds per
capita in 1976, and declined to 67.6 pounds
per capita in 1989 (Putnam and Allshouse
1991)~Over the same period, chicken con-
sumption rose from 25.2 to 47.3 pounds per
capita, and consumption of fish increased
from 11.0 to 15.8 pounds per capita.
These changes in food demand have not
gone unnoticed. They have prompted wide-
spread analyses of the agricultural sector from
the producer through the retailer, especially
with respect to the beef industry (e.g., Buse
1989), and the competitive nature of food
retailing coupled with the variety of substi-
tutes available among types of meat and fish
point to consumer demand as having played a
pivotal role. Among the causes that have been
examined are changes in relative prices, diet
and health concerns, the structure of meat
demand, demographics, and the introduction
of food products that are more in line with
emerging lifestyles.
One of the criticisms of the beef industry
is that it has not provided new products
comparable to those that have emerged for
poultry (Linsen 1988; Allen and Pierson
1989). For an extended period, fresh beef has
been cut into consumer portions at the retail
level. The individual portions have then been
shrink-wrapped in clear plastic, often in a
tray, and placed in the meat case.
A new form of fresh beef packaging,
vacuum packaging, has recently been offered
to shoppers as an alternative to tray-packed
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exists between consumers' knowledge of
vacuum-packed beef and its appearance in
the supermarket.
Because fresh beef, like all foods, pos-
sesses experience properties, the information
gap is problematic (Eastwood 1985). The pro-
duct must be consumed in order for a person
to determine quality. This means that the con-
sumer has to purchase the product and to try
it, and there is some risk involved because the
new product could turn out to be worse than
the one that has been used. Consequently, a
reluctance to purchase new foods is present.
Conventional merchandising strategies for this
situation include introductory low prices, free
samples, and coupons. All of these help re-
duce a consumer's risk when trying new foods.
No information problem exists with
vacuum-packed poultry and pork because the
color of these products is the same as when
tray packaging is used. Consequently, an im-
portant issue for the fresh beef industry is
whether consumers will learn on their own
about vacuum-packed fresh beef and begin to
purchase it. To date, no concerted effort to
address the experience property problem via
the traditional merchandising methods has
been attempted.
The problem of consumer acceptance of
vacuum-packed fresh beef has been examined
via two controlled experiments. One centered
on auctions of identical, tray-packed and
vacuum-packed rib eye steaks (Hoffman et al.
1990). Participants were provided different
amounts of information about vacuum
packaging. Informed participants offered
significantly higher bids for vacuum-packed
cuts. Furthermore, simply opening a vacuum-
packed product did not significantly raise
the bid value.
The second experiment focused on partici-
pants' rankings of one steak and one roast cut
packaged in both forms (Pelzer et al. 1990).
Participant background and other information
were gathered, and an ordered probit regres-
sion for the ranking as a function of the
demographics and other information was esti-
mated. Color was found to be a significant
factor, with bright red reflecting quality.
The major limitation of these experiments
is that they may not reflect marketplace be-
havior. Given the information problem
coupled with the experience property, wide
discrepancies could exist between controlled
experiments and shoppers actually accepting
the risk and trying vacuum-packed fresh beef
on their own.
A more recent study by Shoaf (1991)
examined marketplace behavior of food shop-
pers for tray-packed versus vacuum-packed
fresh beef. However, there are significant
differences between that study and the one
described here. Shoars research focused on
sales per week per store, whereas the present
focus is on sales per customer across stores.
The price measure in Shoars study was the
price per week for each cut in each store,
whereas cross-store weighted prices for each
of the cuts involved in the study are used
here. Other major differences are his focus on
the use of dummy variables to identify pos-
sible shifts in the-intercepts. and price slopes
for each of the cuts and his omission of cross-
price and advertising variables. Also, instead
of considering two holidays (the Fourth of
July and Labor Day), different seasonal
effects are incorporated for each cut in the
present study.
Objectives
Tray-packed and vacuum-packed fresh
beef purchases in supermarkets were analyzed
to determine if consumers bridged the infor-
mation gap and started to accept vacuum-
packed fresh beef. The goal was broken into
three more specific objectives. One was to
determine if any empirical evidence indicated
that some consumers tried vacuum-packed
beef and that they told others about the
product. Under this scenario, there would be
a gradual increase in sales of vacuum-packed
beef relative to tray-packed. The second
I
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objective was to see if any direct or cross
(tray-vacuum) advertising effects occurred.
Third, the study examined direct and cross-
price (tray-vacuum) responses to learn
whether shoppers were sensitive to retail
prices for these close substitutes.
Problem Setting
For several years a supermarket chain
carried vacuum-packed and tray-packed fresh
beef in its stores in the Knoxville, Tennessee,
area. Vacuum packaging for fresh beef was
introduced without any type of special promo-
tion. Generic promotions of fresh beef did
occur over the time period. Because they were
directed toward increasing overall consump-
tion, these promotions were not considered to
have had unique effects on the sales of either
package type. Neither the packer nor the re-
tailer presented any consumer information
program. No educational materials were pro-
vided at the point-of-purchase, and newspaper
ads only noted that various fresh beef cuts
were available in both types of packaging.
Both types of packaging were prominently dis-
played in the meat cases. Scan data were used
to compare sales. The historic record was
comprised of item movement (defined below)
and price per pound observations for selected
cuts of steak in five area supermarket outlets
operated by the chain. Altogether, 132 weeks
were covered from the week ending May 14,
1988, through the week ending December 29,
1990. The five stores were distributed over the
Knoxville area and represented a large share
of the area's supermarket sales.
Item movement is the number of times a
bar code is read by the store's scanners. It is
used as a proxy for pounds sold under the
assumption that the distribution of package
sizes for a cut of steak does not change very
much from week to week. Conversations with
the managers of the meat departments in the
stores indicated this occurred. For example, if
the average size of a package of filet mignon
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was seven ounces, it remained approximately
at that level for the length of the study. Con-
sequently, any change in pounds sold per
week would have been reflected in a change
in item movement.
An inspection of the list of bar codes for
the fresh meat department identified four
matched vacuum-packed and tray-packed cuts
of steak: filet mignon, round, chuck, and
cubed. These cover a wide range of quality.
The nature of the setting resulted in
packaging as a major difference between the
series. Changes in the prices of substitutes
or complements would not affect the tradeoffs
between the choice of packaging of a given
cut of steak. Similarly, other changes in the
economic environment, such as income and
the demographics of shoppers, were assumed
to have had comparable impacts on vacuum-
packed and tray-packed steaks.
Data Description
Weekly item movements were adjusted in
two ways. One was to accommodate missing
data. Occasionally, the'stores were not able to
transmit any of their weekly sales to corporate
headquarters. In these instances the computer
software recorded item movements for the
DPCs and transmitted them the following
week. The adjustment was to divide accumu-
lated totals by the number of weeks involved,
and the results were used for the most recent
week. This occurred five times. Intervening
weeks were left blank to avoid repeatedly
using estimates for the missing values. Other
instances of no item movement for a parti-
cular cut in a store were assumed to reflect
the product being out of stock for that week.
The second adjustment was to transform item
movement to a per thousand customer basis,
which has been found to be appropriate for
demand analyses (Capps 1989 and Capps and
Nayga 1991). This was to adjust for differ-
ences in the number of shoppers patronizing
the outlets and in the number of reporting
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stores for a week. For each of the eight
UPCs, the item movements for the reporting
stores were added together, divided by the
customer counts of these stores, and multi-
plied by one thousand.
Several adjustments were made in the
prices. Obvious coding errors were corrected.
The chain used uniform pricing in the market
area, although deviations were allowed to
occur. Instances of the price being $.10 per
pound or $99.99 per pound were replaced
with the corresponding common price at the
other reporting outlets. If the correspo-nding
prices were not uniform, then the error-
related item movement and price were con-
sidered missing for that UPC for that store
for that week. Whenever price variation was
present, weighted prices were generated. The
weights were the store's share of that week's
total item movement for the. respective tray-
packed or vacuum-packed product.
Most of the chain's advertising for the
eight steaks was in the newspaper via supple-
ments. Only round steak was advertised on
television and radio, and this occurred in nine
weeks. The newspaper advertising data were
measured independently of the scan data
base. The electronic media gross rating points
(GRP) were provided by product and week by
the chain's advertising agency. Both the
newspaper and electronic media advertising
periods matched the seven-day period that the
chain used to generate the weekly item move-
ment totals. GRP, a measure of the size of
the audience, was not a significant variable in
Shoars 1991 study.
Newspaper advertising measures included
the page, size, and color. Ads for the same cut
of steak appeared on a single page or multiple
pages of the supplements or regular edition.
Page and color were converted to an index,
ADINDEX, as described by Eastwood, Gray,
and Brooker (1991). This measure ranged
from 0 (no ad) to 24 (the most expensive,
multiple color ads). As the index value in-
creased, the prominence of the advertised cut
of steak in the newspaper supplement and
regular edition increased. Simple correlations
between the size of the ad and its respective
index indicated that multicollinearity would be
a problem if both newspaper measures were
explanatory variables in the same equation.
Consequently, only the ADINDEX was
included.
Methodology
Four types of analyses were used to
evaluate the data. Initially, descriptive sta-
tistics were calculated to obtain some basic
information. Then plots of item movement,
price, and the ADINDEX over the period
were· generated. Three figures were evaluated
for each cut: the three variables for tray
packaging, the three variables for vacuum
packaging, and the prices of tray and vacuum
packaging. This was done to identify typical
purchase patterns, trends, seasonality, and
potential causal influences. Correlations
between the variables were also examined to
learn whether pairwise associations existed
between and across the item movement, price,
and ADINDEX measures. A regression model
was also estimated. It was based on the work
of Holdren (1960) as modified by Capps
(1989) and Capps and Nayga (1991). The
model also drew upon work by Jensen and
Schroeter (1989); Marion and Walker (1978);
and Menkhaus, St. Clair, and Hallingbye
(1985). Results of the four analyses are
described in this bulletin.
Results
Simple Statistics
Table 1 presents the descriptive statistics
for the eight item movement and price vari-
ables. Tray-packed cubed steak (Cubed T)
had the highest average item movement, and
vacuum-packed cubed steak (Cubed V) had
the lowest. The only instance in which average
item movement for vacuum-packed fresh beef
was greater than for tray-packed fresh beef
Table 1. Item Movement and Price: Simple Statistics
Variable Mean Standard Deviations Coefficient of Variation
Item Movement
Filet Mignon T .395 .227 .57
Filet Mignon V .544 .315 .58
Round T 5.79 6.957 1.20
Round V .887 2.098 2.36
Chuck T 1.566 2.144 1.37
Chuck V .323 .465 1.44
Cubed T 9.053 2.816 .31
Cubed V .244 .198 .81
Price
Filet Mignon T 11.168 1.648 .15
Filet Mignon V 9.760 .585 .06
Round T 2.455 .427 .17
Round V 2.503 .261 .10
Chuck T 2.383 .428 .18
Chuck V 2.072 .243 .12
Cubed T 2.913 .218 .07
Cubed V 2.956 .148 .05
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was in the case of filet mignon; however, the
difference was not statistically significant.
Average tray-packed item movement was
several times higher for the other three cuts.
Tray-packed round steaks (Round T) had the
highest item movement standard deviation,
and Cubed V had the lowest. The coefficients
of variation showed that vacuum-packed
round steak (Round V) had the largest
standard deviation relative to its mean, and
Cubed T had the smallest. Tray-packed filet
mignon (Filet Mignon T) had the highest
average price, and vacuum-packed chuck steak
(Chuck V) had the lowest. Three of the cuts
(filet mignon, round, and chuck) had average
prices for vacuum packaging that were less
than those for tray packaging. The price
standard deviations were also the greatest for
Filet Mignon T and the least for Cubed V.
Price coefficients of variation were con-
siderably smaller than those for item move-
ment, indicating that the relative variations in
item movement were considerably greater
than those for prices.
Item Movement, Price,
and Advertising Over Time
Graphs of item movement, price, and ad-
vertising data were evaluated, and some
preliminary explanation is needed before the
figures are described. First, numerical values
for the vertical scales were omitted because of
the proprietary nature of the scan data. There
are three separate vertical scales in the item
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movement, price, and ADINDEX diagrams,
so one cannot make valid comparisons from
vertical distances. For similar reasons, cross-
figure comparisons cannot be made. Given
the interest in identifying purchase patterns,
seasonality, trends, and potential causal in-
fluences, however, important insights can be
obtained from the figures.
Figure 1 displays item movement, price,
and the ADINDEX for the weekly Filet
Mignon T data. Item movement through
December 1989 appeared to have no trend,
suggesting that the initial weeks could be
somewhat different. Item movement had
peaks in the spring, troughs in July and
August, and then rose through November fol-
lowing the initial nine months. The price
series suggested a tendency on the part of the
chain. to keep the Filet Mignon T prices stable
for several months. Even during periods of
stable prices, fluctuations in item movement
occurred. The last week in which Filet
Item
Movement
o
Mignon T was advertised was May 20, 1989.
When advertised in the paper, the same level
was used.
Data for vacuum-packed filet mignon
(Filet Mignon V) item movement, price, and
ADINDEX are shown in Figure 2. As with
Filet Mignon T, the first nine months seemed
to portray a different pattern than the
remaining weeks. Following July 1990, the
item movements declined. The spring
appeared to have been a period of higher
sales. Prices had a much different pattern
than those for the tray-packed cut. Through
August 1989, the price varied some, but for
the remaining weeks no change occurred. The
chain also promoted filet mignon through
October 14, 1989, and it was always at the
same level.
Figure 3 provides a direct comparison with
respect to the Filet Mignon T and V prices.
The former could be characterized as U-
shaped, whereas the latter reflects a nine-
Price
--etttttltttttt-t Jan. 7,
1989
ADINDEX
o
May 14,
11188
Ocl1,
11188
Feb. 26,
111811
Aug. 11,
1990
Aug. 6,
1989
Mar. 31,
1990
Dec. 29,
19110
WeekEnding
Figure 1. Tray-Packed Filet Mignon: Item Movement, Price, and ADINDEX.
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May 14,
HI88
April 16, 1989 Ocl14,
1989
Item Movement
Price
-j+fflet+Htf-*ijt+;1~-+tItttH+fttttI+4+~IttHIt$-+klt+ttH+-t+tHtItttt+
ADINDEX
Ocl16,
11188
Ocl21,
19811
Week Ending
Aug. 11,
1990
Figure 2. Vacuum-Packed Filet Mignon: Item Movement, Price, and ADINDEX.
o
May 14,
1988
Tray
Dec. 29,
111110
Vacuum
Dec. 3,
1988
June 24,
1989
Dec. 30,
1989
Sept 16,
1990
Week Ending
Figure 3. Filet Mignon Prices: Tray- and Vacuum-Packed.
Dec. 39,
1990
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month period of changes followed by a flXed
price for the remainder of the study. During
the entire period the relative price of Filet
Mignon T versus V was initially greater than
one, then was equal to or less than one, and
finally greater than one.
Round T item movement had a stock ad-
justment pattern, as shown in Figure 4. Every
three to five weeks a peak occurred, and dur-
ing the interim, sales were at a relatively
stable (no trend) level. The summer was a
period of higher sales. Prices changed on a
regular basis, and shoppers responded by in-
creasing purchases. Newspaper advertising oc-
curred throughout the study at several levels.
Round V item movement and price were
much more stable than those for Round T
(Figure 5). Item movement displayed less of a
stock adjustment pattern. The summer may
have been a period of lower sales. Prices
fluctuated through April i989, and item
movement responded positively to decreases
in price. However, from the beginning of May
1989, the price of Round V was fixed. The
ADINDEX showed this cut being advertised
through May 19, 1990, at varying levels.
During the initial nine months, Round T
and V prices tended to change together
(Figure 6). Following that period, the price of
Round V was constant, and that of Round T
varied around it. Consequently, the relative
price of Round T versus V was one at first
and then fluctuated above and below the
unitary reference value.
Figure 7 displays the item movements,
price, and ADINDEX for tray-packed chuck
steak (Chuck T). The item movement series
has a pattern comparable to that of Round T
in terms of stock adjustment. The price
increased over the last three months.
Shoppers also increased purchases when the
price was lowered. Occasional ads were run
July 16,
1988
o
ADINDEX
May 14,
1988
Feb. 11,
1989
Price
oo 0 0 o
Item
Movement
Ocl14,
1989
W_k Ending
Sept 9, Dec. 29,
1990 1990
Figure 4. Tray·Packed Round Steak: Item Movement, Price, and ADINDEX.
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Figure s. Vacuum-Packed Round Steak: Item Movement, Price, and ADINDEX.
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Figure 6. Round Steak Prices: Tray- and Vacuum-Packed.
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Figure 8. Vacuum-Packed Chuck Steak: Item Movement, Price, and ADINDEX.
Price
Dec. 29,
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Dec. 29,
1990
in the newspaper at two levels through June
1990.
A relatively low and stable item movement
pattern was found for Chuck V, as displayed
in Figure 8. Consequently, not only were sales
low, on average, but the stock adjustment pat-
tern appeared to be small. The summer may
have been a period of lower sales. Initially,
prices fluctuated, followed by a period of
stable prices and a period of few changes; and
then prices did not change for most of the
period. Advertising was fairly limited but did
occur through June 6, 1990, and it was always
one of two levels.
Figure 9 shows the weekly T and V prices
for chuck steak. At first they were identical.
From March 1989 on, only Chuck T prices
changed, and most of the time they were
consi.derably greater than those for Chuck V.
Consequently, the relative price of Chuck T
versus V tended to rise.
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Cubed T item movement showed fluctua-
tions around a no-trend line (Figure 10).
Unlike round and cubed, but comparable to
filet mignon, not only were there weeks of
larger sales, but also, weeks of low item
movements. Consequently, the stock adjust-
ment pattern for this series was stronger than
for most of the others. November appeared to
have had lower item movements. The price of
Cubed T seems to have had a ceiling level
with periods of lower prices until the end of
November 1990. Then the price reached suc-
cessive peaks. Advertising occurred a few
times throughout the period, with August 4,
1990, being the last date.
Figure 11 portrays item movement, price,
and the ADINDEX for Cubed V. The begin-
ning of 1990 was a period of relatively high
item movements. Across the other weeks, the
series fluctuated around a no-trend line. Some
stock adjustment seems to have been present.
~
-
f i;ICTray~~t- pi,J JlfII;
~
U ;Ii
,mI -tt++t++
Vacuum
May 14, Aug. 6,
1988 1988
Jan. 28,
1989
July 1,
1989
Jan. 1,
1990
Oct. 6, Dec. 29,
1990 1990
Week Ending
Figure 9. Chuck Steak Prices: Tray- and Vacuum-Packed.
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As with the other vacuum packaging price
series, changes did occur, but these were
restricted to the first third of the period.
When advertising occurred, it w~s always at
the same level.
The last figure (Figure 12) displays the
cubed price series for comparison. Most of
the time the relative price of Cubed T versus
V was greater than one. There were weeks
when only one of the prices was lowered. This
occurred for Cubed V in the fall of 1988 and
for Cubed T in the fall of 1989.
These diagrams indicate different patterns
of item movement. Responses to price
changes also seem to have been different. The
chain altered tray-packed prices in a way that
was not the same as for vacuum-packed cuts.
This may reflect the shorter shelf life of tray-
packed fresh beef and the chain's need to sell
it in larger quantities because of bulk
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purchases of some cuts. Filet mignon was not
advertised very much. Round was advertised
most often and had the most variation in the
level of advertising.
Correlations
Item movement correlations are displayed
in Table 2. Only filet mignon has a negative
tray-packed to vacuum-packed correlation
(-.21). Of the remaining three cuts studied,
the tray-packed to vacuum-packed correlation
is highest for round steak (.59), followed by
chuck steak (.39), and cubed steak (.13).
These results suggest that some substitution
between Filet Mignon T and V occurred;
however, for round steak the correlation
indicates that nearly 60 percent of the time
when Round T was above average, so was
Round V. And for chuck steak this was nearly
40 percent. These results are consistent with
Tray [
- ~
~
+ffl
Vacuum
~
-
-
-
-
May 14, July 23,
1988 1988
Aug. 19,
1989
Aug. 4,
1990
Dec. 29,
1990
WeekEnding
Figure 12. Cubed Steak Prices: Tray- and Vacuum-Packed.
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and cubed (.56). Virtually no tendency to
promote on a cross-cut basis was found.
Item movement-price correlations are
displayed in Table 5. The very low Filet
Mignon T and V values suggest that shop-
pers were not very responsive to these own-
price changes. Increasing the price of Filet
Mignon T was associated with lower Filet
Mignon T item movement. Shopper price sen-
sitivity was much higher for round steak, and
the relationship was approximately twice as
large for tray-packed as for vacuum-packed
cuts. The negative Round T to V correlations
were surprising and may indicate that con-
sumers used the cross-price as an indication
of quality. A similar correlation pattern for
chuck was observed. The item movement-
price correlation for Cubed T was less than
half those for round and chuck, and the one
for Cubed V was small but positive. No rela-
tionship between Cubed T price and Cubed V
item movement was observed. Cross-cut cor-
relations were all close to zero, suggesting
that shoppers were fairly cut-loyal.
The relationship between sales and adver-
tising was examined through the correlations
presented in Table 6. The largest own effects
were for both cuts of round, followed by
Table 2. Item Movement Correlations
Filet Mignon Round Chuck Cubed
Cut T V T V T V T V
Filet Mignon T 1.00
Filet Mignon V -.21 1.00
Round T -.04 -.01 1.00
Round V .01 .11 .59 1.00
Chuck T -.01 .03 -.13 -.10 1.00
Chuck V .18 .29 -.08 .02 .39 1.00
Cubed T .40 -.14 .08 .08 .07 .06 1.00
Cubed V .08 .32 .07 .17 .05 .09 .13 1.00
those of Table 1 in that consumer accep-
tance of Filet Mignon V was approximately
half of the market throughout the entire
period, but sales of the three other cuts were
very low compared to their tray-packed
counterpart. The remaining correlations
suggest that little cross-cut substitution took
place. The low positive correlations (with the
exception of Filet Mignon T and Cubed T)
indicate little tendency on the part of shop-
pers to pur-ehase a variety of these cuts in the
same week.
Price correlations are presented in Table 3.
Within cut correlations are negative for filet
mignon and positive for the other three types
of steak. The small value for filet mignon
suggests that price changes were independent
for this cut. Round had the greatest tendency
for price changes in the same direction,
followed by cubed and chuck. No evidence of
coordinated pricing was found among the
remaining correlations.
Table 4 displays the ADINDEX correla-
tions. In the same newspaper ads, strong
tendencies were found to promote both tray-
packed and vacuum-packed products, by cut.
The greatest correlation was for chuck (.95),
followed by round (.85), filet mignon (.59),
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Table 3. Price Correlations
Filet Mignon Round Chuck Cubed
Cut T V T V T V T V
Filet Mignon T 1.00
Filet Mignon V -.05 1.00
Round T .01 .07 1.00
Round V -.23 .20 .58 1.00
Chuck T .24 .14 .02 .01 1.00
Chuck V -.06 -.07 -.22 -.39 .26 1.00
Cubed T .11 -.05 .18 .13 .21 .09 1.00
Cubed V -.26 .13 .22 .39 .17 -.17 .33 1.00
Table 4. ADINDEX Correlations
Filet Mignon Round Chuck Cubed
Cut T V T V T V T V
Filet Mignon T 1.00
Filet Mignon V .59 1.00
Round T .02 .04 1.00
Round V .05 -.01 .85 1.00
Chuck T .08 .03 -.11 -.09 1.00
Chuck V .09 .04 -.10 -.08 .95 1.00
Cubed T .10 .04 .19 -.17 -.06 -.05 1.00
Cubed V .07 .02 .20 .26 -.07 -.06 .56 1.00
chuck, cubed, and filet mignon. As was found
with the other correlations, there was very
little cross-cut ADINDEX correlation.
ADINDEX-price correlations are shown
in Table 7. The values for Filet Mignon T and
Cubed V indicate that the chain did not lower
the price when these ads occurred. However,
for the corresponding package type, a ten-
dency to lower the price as the index in-
creased was observed. For round and chuck
steak the tendency to promote price reduc-
tions was greater for T than for V products.
Altogether, these correlations suggest that
shoppers may have been fairly cut-loyal and
that the chain promoted each product on an
individual basis. There was little evidence of
substitution between package types. For each
cut prices were positively correlated for
round, chuck, and cubed steak, and the price
correlation for filet mignon was nearly zero.
Cross-package within-cut advertising corre-
lations were very high, and the others were
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small. Round and chuck steak had the largest
within-cut ADINDEX-item movement corre-
lations, followed closely by cubed steak. Those
for filet mignon were relatively low. Price
promotions in the newspaper followed the
ADINDEX-item movement correlation
pattern.
Regression Analysis
Preliminary analyses of the data provided
guidance as to the formulation of the regres-
sion equations. Implicit in the use of chain-
level regressions is the assumption that
shoppers are store-loyal. This is supported by
an industry study that found nearly three-
Item Movement
Table 5. Item Movement-Price Correlations
Filet Mignon Round Chuck Cubed
Cut T V T V T V T V
Filet Mignon T -.01 -.46 .01 -.05 .05 -.31 -.01 -.16
Filet Mignon V -.13 .10 -.01 -.03 -.06 -.13 -.08 .20
Round T .14 .07 -.81 -.48 .11 .03 -.07 -.01
Round V .15 .24 -.41 -.39 .07 .08 -.09 .12
Chuck T .11 -.12 .08 .06 -.68 -.46 -.14 -.03
Chuck V .14 -.18 .11 .14 -.45 -.20 .18 -.11
Cubed T .21 .01 .01 .05 .08 -.05 -.33 .01
Cubed V .04 .21 -.03 -.14 -.08 -.09 -.30 .14
Table 6. Item Movement-ADINDEX Correlations
Item Movement
Filet Mignon Round Chuck Cubed
Cut T V T V T V T V
Filet Mignon T .22 -.05 .01 .11 -.03 .12 .20 -.13
Filet Mignon V .20 -.01 .04 .10 -.04 .08 .11 -.06
Round T -.09 .07 .80 .54 -.15 -.09 .08 .14
Round V -.13 .08 .63 .62 -.11 -.04 .11 .26
Chuck T -.02 .08 -.12 -.07 .56 .52 -.03 -.02
Chuck V -.01 .06 -.11 -.07 .57 .53 -.02 -.01
Cubed T -.02 .05 .02 .30 -.08 -.01 .31 .13
Cubed V -.03 .08 .20 .38 -.09 -.07 .28 .43
Table 7. ADINDEX-Price Correlations
Price
Filet Mignon Round Chuck Cubed
Cut T V T V T V T V
Filet Mignon T -.05 -.36 -.03 -.10 -.03 -.05 -.07 -.10
Filet Mignon V -.10 -.61 .01 -.12 -.01 .04 -.01 -.07
Round T -.08 .03 -.74 -.38 .12 .08 -.22 -.09
Round V -.06 .07 -.58 -.37 .07 .05 -.18 -.07
Chuck T -.09 -.06 .11 .06 -.42 -.34 .02 -.06
Chuck V -.09 -.07 .08 .06 -.42 -.35 .01 -.07
Cubed T .01 .09 -.03 .03 -.04 -.03 -.55 -.14
Cubed V .03 .11 -.19 .06 -.08 -.06 -.19 -.09
quarters of customers do not compare prices
across stores (Cox and Foster 1985). In addi-
tion, Funk, Meilke, and Huff (1977) found
that competitors' meat prices were highly
collinear.
Instead of including the relative tray-
packed or vacuum-packed price for each cut,
the prices were included separately. The low
price correlations suggested that multi-
collinearity was nQt a problem. In addition,
the figures provided some indication that
shoppers' price responses differed by package
type as well as by cut. ADINDEX correlations
pointed to within-cut multicollinearity as a
problem. Consequently, only tray-packed
cross-advertising measures were included in
the equations to allow for their possible
impacts on item movement. In the equations
for vacuum packaging, the corresponding
ADINDEX measures were used in place of
the measures used for tray packaging. Some-
what different seasonal patterns were also
found in the figures for various cuts, and
these were incorporated as dummy variables
(1 =. respective season, 0 = otherwise). The
model was based on the one developed by
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Holdren (1960) as adapted by Capps (1989)
and Capps and Nayga (1991). Table 8 con-
tains the set of variables used in the re-
gressions, the estimated coefficients, and
measures of overall fit.
Except for round steak, it was necessary to
introduce lagged item movement (LAGIMj)
for the respective series to reduce auto-
correlation. The presence of lagged dependent
variables with significant coefficients was
taken as evidence of habit persistence. This
necessitated the use of Durbin's h statistic to
test for autocorrelation in these instances.
Both short-run and long-run responses could
be analyzed, given the dynamic specifications;
however, the following discussion is restricted
to the short-run impacts, given the relatively
brief duration of the study and the interest in
shopper adjustments during that interval.
Seemingly unrelated regressions were cal-
culated to account for possible exogenous
effects that were common to all item move-
ment series. Among them were generic pro-
motions in the electronic media, competitors'
behaviors, and possible changes in relative
prices of substitutes and complements.
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Table 8. Estimated Demand Equations for Steaks Studied (standard errors in parentheses)
Filet Mignon Round Chuck Cubed
Variable T V T V T V T V
Constant -1.023 1.414* 4.666 6.516* 5.666 1.724 4.738 -.837
(.651) (.767) (7.254) (3.293) (5.656) (1.535) (6.874) (.664)
Price
Filet Mignon T -.016 -.014 .232 -.095 .232* .200 .094 -.002
(.018) (.017) (.146) (.067) (.116) (.032) (.139) (.013)
Filet Mignon V -.021 -.012 -.185 .053 .250 -.073 -.088 -.003
(.031) (.047) (.319) (.148) (.247) (.066) (.312) (.030)
Round T -.031 -.022 -7.812* -.192 .415 -.134 .312 .110
(.067) (.069) (.738) (.268) (.562) (.148) (.693) (.066)
Round V .091 -.159 -.564 -2.404* .354 .179 .886 .021
(.092) (.096) (.979) (.456) (.757) (.201) (.974) (.095) 1
Chuck T .031 -.006 .190 .209 3.001* -.213* -.453 .008
(.054) (.056) (.512) (.233) (.412) (.107) (.507) (.048)
Chuck V -.024 .015 .227 .169 -1.847* .060 1.187 -.084
(.100) (.104) (.925) (.429) (.716) (.192) (.904) (.086)
Cubed T .231* -.030 3.739* .389 1.547* -.077 -.150 .109
(.098) (.106) (1.083) (.521) (.850) (.229) (1.038) (.091)
Cubed V .263* -.075 2.751* -.298 -1.652 -.088 -.715 .172
(.145) (.156) (1.572) (.731) (1.221) (.334) (1.546) (.146)
ADINDEX
Filet Mignon T .020* -.100 .110* -.033 .029 .204* -.001
(.009) (.094) (.042) (.073) (.019) (.094) (.009)
Filet Mignon V .012
(.008)
Round T .001 -.003 .163* .040 -.006 .056 .009
(.004) (.004) (.044) (.033) (.009) (.043) (.004)
Round V .073*
(.017) IChuck T -.001 .001 .004 .010 .244* .001 .002
(.007) (.008) (.082) (.038) (.064) (.080) (.008)
Chuck V .065*
(.018)
Cubed T .108* .001 .200* -.068 -.005 .004 .130
(.009) (.010) (.098) (.049) (.076) (.020) (.096)
Cubed V .028*
(.007)
LAGIM; .264* .107 .045 .464* .197* .401*
(.064) (.066) (.064) (.090) (.069) (.081)
LARGE; .739* .462* 7.162* 18.044* 6.288*
(.099) (.049) (.758) (.872) (.856)
SPRING .061* .082*
(.033) (.036)
SUMMER -1.283* -.280 -.604 .058
(.529) (.239) (.450) (.119)
NOVEMBER -2.181*
(.777)
0 -.192 -1.574*
(.359) (.660)
D * PFILETT .021
(.031)
0* PFILETV .138*
(.063)
D-W/h 1.99 1.80 1.70 1.81 2.04 1.86 1.75 2.14
F 8.20* 15.23* 86.43* 50.30* 14.25* 8.96* 8.32* 6.54*
R' .64 .76 .94 .89 .71 .60 .60 .50
·Significant at the 0.10 level.
Missing data (nonreporting stores and item
movements) resulted in 98 weeks of obser-
vations.
The other adjustment was to introduce a
dummy variable (LARGEj) to account for
weeks in which very high levels of item move-
ments were not attributable to prices, adver-
tising, or seasonality. The number of in-
stances, by steak, were Filet Mignon T, 5;
Filet Mignon V, 17; Round T, 12; Round V,
1; and Cubed T, 7. Without the shift variable,
these atypical weeks caused the statistical
algorithm to make adjustments that intro-
duced autocorrelation. That is, the extreme
weeks caused the fits to be adjusted upwards,
leaving negative errors for the other weeks. In
no instance did abnormally low weeks cause
such a problem.
Own~price effects were negative and signi-
ficant in both the round steak equations and
in the equation for Chuck T. In the Filet
Mignon V equation, significant shift and inter-
action effects occurred between the initial
weeks ending with January 1989 versus the
remaining weeks. The lack of significant own-
price effects in the other instances suggests
that shoppers were cut-loyal, so changes in
the own-price within the ranges for these data
did not induce significant changes in pur-
chases. Most cross-price effects were also in-
significant. With respect to the same cut but
different packaging, the cross-price effect was
significant only for chuck steak packaging. In
these two instances, an increase in the price
of vacuum-packed or tray-packed fresh beef
led to a decrease in item movement (Chuck T
or V, respectively). An interpretation is that
raising PCHUCKV (PCHUCKT) may have
suggested to shoppers that this product was of
higher (lower) quality than its counterpart,
thereby inducing the change in purchases.
Results for the other cuts suggested that
consumers did not use cross-package within-
cut prices in their decision making. Round T
steak was a substitute for Cubed T and V
steak. A substitute relationship was also found
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between the price of Cubed V and item
movement for Round T.
Advertising had positive effects on all cuts
and package types with the exceptions of Filet
Mignon V and Cubed T. This is consistent
with the argument that newspaper food adver-
tisements provide relevant consumer informa-
tion and positive sales responses. With respect
to round and chuck steak, in each instance,
the marginal effect on tray-packed cuts was
greater than on vacuum-packed cuts. The
ADINDEX for Filet Mignon T had positive
effects on item movement in the Round V
and Cubed T equations; for Round T it was
positive in the Cubed V equation, and for
Cubed T it was positive in the equations for
Filet Mignon T and V and Round T. One
interpretation is that in these instances the
ADINDEX measures may prompt more shop-
pers to go to the meat case, and while
shopping for one cut purchase some other
cuts as well.
Habit persistence was found to be positive
and significant in the .equations for Filet
Mignon T, both kinds of packaging of cubed
steak, and for Chuck V. This suggests that
cycles of purchases in these instances could be
characterized as periods of higher sales lasting
two or three weeks, followed by similar
periods of lower sales.
Seasonal patterns differed by cut. Sales
of Filet Mignon T and V were higher in the
spring, while sales of Round T in the summer
and sales of Cubed T in November were
lower. One explanation is that the ways in
which the cuts of steak are prepared vary.
Those cuts that are more likely to be grilled
tend to have lower sales during the very hot
summer months.
Implications
These results indicate several important
points about consumer demand for fresh beef.
First, it is clear that shoppers did not over-
come the lack of information regarding
vacuum packaging on their own. In no case
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was there evidence that vacuum packaging
was becoming the preferred package type.
Even with filet mignon, where the market was
fairly evenly divided between packaging types,
no indication was detected of an increasing
preference for vacuum-packed beef. In the
cases of the other three cuts, tray packs were
always preferred over the vacuum-packed
beef, with no evidence of a change in the
trend.
Second, the estimated cross-price effects
:suggested little substitution between package
types within the same cut or across cuts, and
the own-price coefficients were significant in
three of the equations (Round T and V and
Chuck T). This suggested that the pricing
behavior of the chain did not induce signi-
ficant changes in package choice. Given that
during the early part of the period prices of
vacuum-packed cuts were relatively lower and
that for the balance of the time they were
fairly constant while tray-packed beef prices
varied, some other pricing scheme may be
needed to overcome the information gap.
Third, advertising in the newspaper is
effective, although little coordination across
cuts or packaging was detected. Furthermore,
in the two instances where within cut cross-
packing coefficients were significant, marginal
advertising effects were greater for tray-
packed beef than for vacuum-packed within
each pair. This may be because of the higher
levels of item movement.
Fourth, the differences in the patterns of
significant coefficients indicate that food de-
mand varied by individual product. Therefore,
aggregations of foods may mask important
features of consumer demand.
Fifth, the results give some indication that
higher income consumers may be more willing
to try or experience new goods on their own,
if they comprise a relatively small portion of
the budget. This is based on filet mignon vis-
a-vis the other three types of steak. Filet
mignon is the only cut for which vacuum
packaging had a significant market share
(although the share was not rising).
Apparently relatively more filet mignon
buyers were willing to accept the risk of trying
the product, which was the most expensive
cut, in the new packaging. It may also be that
filet mignon consumers had higher oppor-
tunity costs of time and tended to prefer the
convenience of vacuum packaging.
Sixth, given the advantages of vacuum
packaging versus the traditional tray packag-
ing, the presence of the information gap, and
the apparent lack of consumer acceptance,
consumer education programs are needed.
However, packers and supermarkets have
been reluctant to implement such programs.
A partial explanation may be found in the
free rider problem. The packaging process
has been available long enough to permit
relatively free entry into this market. Any
packinghouse or supermarket that goes to
the expense of educating consumers about
vacuum packaging would find that competi-
tors would enter the market after the edu-
cational expenses have been incurred. This
suggests a need for generic level promotion if
vacuum-packed beef is to become an accepted
consumer product.
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